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(54) Method for calibrating a photofinishing system and components for use in such a method 



(57) An apparatus for calibrating a printer of a pho- 
tofinishing system, comprising: 

(a) a reference film strip (160) carrying at least one 
reference image; 

(b) a reference chart (1 54) carrying multiple render- 
ings of the reference image representing different 
printer exposures; and 



(c) a substrate (162) carrying printer correction fac- 
tors needed to change a photographic print (220) 
obtained from the reference image on the reference 
film strip, to match any desired rendering on the ref- 
erence chart. 

A method of producing the above reference chart and 
a method of calibrating a printer of a photofinishing sys- 
tem, are also provided 
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Description < 5 

FIELD OF THE INVENTION 

The present invention relates in general to photof in- 5 
ishing systems and is particularly directed to a device 
(kit) and method which allows simple calibration of a * 
photofinishing system printer 

BACKGROUND OF THE INVENTION ■ 70 

Photof inishers customarily employ one or more 
quality control tools, typically in the form of either refer- 
ence first or second generation original developed neg- 
atives. "First generation 0 and "second generation" orig- '5 
inal negatives are described in US 5,223,891 and US 
5,313,251. These developed reference images fre- 
quently consist of human portrait images and reference 
color or neutral gray patches. Photofinishers have typi- 
cally calibrated their printers by printing these devel- 20 
oped negatives, measuring the densities of reference * 
patches on the resulting prints using a densitometer, *" 
and adjusting printer calibration controls until the densi- 
ties of the reference patches reach recommended (de- " 1 
sired) values. . .^5 

Originally, these reference 'images were camera 
originals (that is, first generation originals) and ..were 
specified to extremely high standards.' Because of these ; 
high standards, the production of : them was time con- 1 ' 
suming, labor intensive andVxpensive/ The adoption of 30 
second generation originals as control tools (asdis- 
closed in US Patents 5,223;891 and US 5,313,251),- 
helped to address the above issues and also facilitated: 

a. Identical images on multiple copies of a reference 35 
developed film strip. 

b. Higher standards of sen sitorhetric' uniformity be- 
tween multiple copies of a reference developed film 
strip. ' ' ' lr . . 

The calibration of printers using second generation 
originals was still generally achieved by measuring the - 
reflection densities of a calibration patch in the image 
and comparing those densities to specified aim densi- 
ties provided with the control tool. A less formal method 45 
of calibration involved 'repeatedly printing the image af- 
ter adjustment of the printer balance until a pleasing re- ; 
suit, possibly matching a single reference print, is ob-' : 
tained. * — 

However; the previously used 1 methods have a/ so-- 
number of disadvantages. First, if the desired result is : : 
not obtained when the reference images are printed, 
there is no indication of how the printer should then be Vi 
adjusted to obtain the desired result. Adjustments are 
usually made by trial and error, the number of trials re- ss 
quired depending on the experience and color discrirh- ; 
i nation of the operator. Second, if calibration Is achieved 
by visual matching to a supplied reference print, that ref- 



erence print is the only available aim reference availa- 
ble. This aim may not reflect the color balance or density 
desired by the photofinisher. Third, if calibration is 
achieved by densitometric measurements of a calibra- 
tion patch, while that patch can be adjusted perfectly 
there is a trade off in obtaining the desired rendering of 
the calibration patch (such as a typical gray patch) com- 
pared to other important colors in the scene. Fourth, be- 
cause processed negatives were used, this method of 
calibration failed to take account of any bias or offset in 
the film processing components (that is, the physical 
and chemical components of the film developing proc- 
ess) between the film process used by the calibration 
kit manufacturer to develop the reference film strip and 
the film processing components used by the photofin- 
isher to develop customer negatives from a customer 
film strip. 

SUMMARY OF THE INVENTION ■ 

The present invention, then : provides an apparatus 
for calibrating a printer of a photof in ishing system, com- 
prising: -v . 

' ^ (a) a reference film strip carrying at least one. refer- 
ence image; « . , 
'(b) a reference chart carrying multiple renderings of 
the reference image representing different printer 
exposures; and \ . . .j- / ■ -. . 
;v - c) a substrate carrying printer correction, factors 
needed to change a photographic print obtained 
from the reference image on the reference film strip, 
to maich any desired rendering on the reference 
chart. ^ - v :*;..-* . ' v 

The present invention further provides a method of 
making a reference chart useful in the above apparatus, 
and a method of calibrating a printer of a photofinishing 
system using the apparatus. 

The apparatus and method of the present invention 
can provide a number of advantages. First* when a de- 
sired rendering is not obtained when the reference im- 
ages are printed/ the apparatus provides a quantitative 
indication of how the printer should then be.adjusted to 
obtain the desired rendering. Second, a large number 
of different color balances and density- renderings can 
be available on the reference chart and the photofinisher. 
may select any one of these as his desired aim. Third, 
because calibration is primarily achieved by visually, 
matching an-ideal compromise between balance .and, 
density of all important elements in the reference scene 
can be more easily achieved. Fourth, because unproc- 
essed negatives are used, the method of the present 
invention takes account of any.bias or offset in the film 
processing components of the photofinsiher. > v 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a flowchart illustrating the method of the 
present invention used to prepare a reference chart; 
FIG. 2 is a view of a reference chart produced by 
the method of FIG. 1; 

FIG. 2A is an enlarged view of a rendering on the 
chart of FIG. 2; and 

FIG. 3 is a flowchart illustrating a kit of the present 
invention, and a method of the present invention for 
calibrating a photofinishing system using such a kit. 

To facilitate understanding, identical reference nu- 
merals have been used, where .possible, to designate 
identical elements that are common to the figures. 

EMBODIMENTS OF THE INVENTION 

Referring first to FIG. M, a capture film, 102, on 
which the original image, 110, of the scene, 108, is cap- 
tured, is selected. Preferably, the capture film 102 should 
have wide exposure latitude, high sharpness and good 
color rendition. This film is used to photograph the ref- 
erence scene, 108. Additional exposures of the refer- 
ence scene 108 are also made with the inclusion of var- 
ious diagnostic charts and devices. Further analytical 
exposures are additionally produced on the capture film 
using an exposing device such as a sensitometer, 1 04, 
to produce undeveloped sensitometer exposure^ 06 on 
the same capture' filnrv 102. Since each of the separate 
photographic and sensitometric exposures on the cap- 
ture film v is< used in the determination, of. the tone, and 
color characteristics of the developed reference scene 
photograph, they are developed together in a well con- 
trolled film processor, 112, in the conventional manner. 

The developed reference scene photograph and di- 
agnostic ; and - sensitometric- exposures, 114, are 
scanned using a digital film scanner, 116. Optimum 
quality requires the use of a scanner having very high 
spatial resolution and stable color sensitivities- The re- 
sulting digital images, 118, are in ametric that is scanner 
dependent and will be called scanner density in this dis^ 
cussion. Scanner density is representative of the opto- 
electronic response of the scanner system to the optical . 
density-modulation in the developed negatives, ^ 

The digital image data (files)-Tesulting from scan- 
ning the diagnostic and analytical exposures are (then 
numerically analyzed. The developed negatives pf the, 
sensitometricexposures are also measured using ap- 
propriate integral densitometry. The data -obtained, is 
then used to determine the* capture film ; and scanner 
characteristics and thereby, construct a digital data 
transform, 120, thatiremoves the scanner characteris- 
tics (such as spectral sensitivity) and the tone and color 
reproduction characteristics of the capture -film f rom the 
scanned reference image. The components of such a 
transform may include, but need not be limited to, par- 
ticular one-dimensional mapping operations, multi-di- 



mensional lookup tables, matrix operations, interpola- 
tion operations, sampling operations, clipping, shifting 
and scaling operations, the uses of which are familiar to 
those skilled in the art of digital image processing or oth- 
5 er types of data transforming operations. The digital im- 
age, 122, resulting from application of transform 120 is 
now a representation of the reference scene in terms of 
exposure density into the three color records of the cap- 
ture film. Exposure density is a logarithmic quantity rep- 
10 resenting the imagewise quantity of exposing., light 
reaching each photosensitive record of the capture film. 
Thus the digital image 122 in exposure density is inde- 
pendent of the color and tone reproduction characteris- 
tics of thecapture film but is still dependent on the spec- 
is tral sensitivities of the various photosensitive records of 
the capture film. That is, digital image 122 carries inde- 
pendent color signals corresponding to the signals 
sensed in each color channel of the capture film 102 
(typically the signals may be in the form of red, green 
20 and blue signals, corresponding to the signals sensed 
by the cyan, magenta and yellow sensitive records of 
film 102). , 

Digital image 122 can now be, manipulated if, de- 
sired to. change certain image pharacterjstics.or to add 
2S ^.specific resolution targets or color calibration patches. 
This is accomplished using, digital , transform 124, lead- 
ing to digital; image ,126, containing the (possibly modi- 
fied) reference image with added resolution targets or 
color calibration patchesi . ........ 

30 \\ the product film type, (the product film type being 
the type of film.for which a. calibration kit. using the final, 
reference chart, is being designed), has a different.spec : 
tral sensitivity in its photosensitive record(s), than cap- 
ture film 102, then it is necessary to develop a second 
35 . transform, 128 which can transform the exposure den- 
sities as sensed by the capture film into exposure den- 
sities that would have been sensed by the product film 
type*) producing digital image 130. Spectral sensitivity 
measurements for the photosensitive recording layejrs 
40 . of the capture film 102 and the product film type are re- 
quired Jo build this.transform. These spectral sensitivi- 
ties can be obtained in a known manner 
. .-, Digital image 1 30 must now be transformed in a way 

that digitally models the printing of a negative of the ref- 
-.45 i erence image on the prpducUtlm^onto trie product pho- 
tographic paper (a selected type of photographic medi- 
um), using a photofinishing system printer, to produce 
a photographic, print of preselected balance. This is ac- 
complished using digital transform 132. The resulting 
so digital image, 1. ( 34, represents the exposures that would 
be recorded in each photosensitive layer of the product 
photographic paper at the time of printing, if .the printer 
were correctly balanced and calibrated. The data re- 
quired to construct iransform 1 32 include spectroscopy 
55 and integral.densitometry readings of a set of images of 
color patches on the product film, where the set of color 
patches represents a reasonably uniform sampling of 
the . color gamut qlthe.film, the power spectrum of the 
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printer lamp and the spectral sensitivities of the various 
photosensitive layers of the : product photographic pa- 
per. .. . 

Digital image 1 34 is the basis image from which the 
reference chart is constructed. Steps 136 through 144 
are repetitively applied to build each of the component 
images for the reference chart. Digital transform 136 
models a photofinishing system printer expos'ure'adjust- 
ment (which includes both chromaticity, that is color bal- 
ance, adjustments, as well as : lightness adjustments), 
so that different exposure levels of the image can be 
generated which can produce photographic prints on 
the selected medium (the product type photographic pa-- 
per) of balances (both color and lightness) offset from 
the preselected balance. This model can be derived 
from a study of the printer exposure adjustment mech- 
anisms. Digital transform 136 also provides for the in- 
corporation of unique reference identifiers (in the form 
of numbers 1 to 37, and letters A through H and N, as 
seen on FIG! 2) associated with each rendering on the 1 
reference chart. "Associated with" means it is apparent ; 
on the printed image which identifier goes with which 
image. In the case of reference ^hart 154; the unique 
identifier is printed as part of each rendering (such as 
the unique identifier "1 " shown in FIG. 2 A). Digital imaged 
1 38 represents represents the exposures that would be 
recorded in each photosensitive layer of the product 
photographic paper at the time of printings for a prese- 
lected prihtef exposure or color balance position. The-: 
digital image 138 can tie nhontaged (that is, intVgrafea'} • 
at a preselected location into a'larger digital image rep- 
resenting the whole" reference chart 154. Digital image * 
1 42 represents the image of the reference chart at vaf— 
ious stages ol completion, as the component images, 
1 38, are integrated into it'. Step 144 represents the cre-~ 
ation of a hew digital transform 136 corresponding to a; 
new printer exposure or color balance setting. When all 
of the component .images of the reference chart have - 
been created and integrated into the reference chart im- 
age, 142, it is transformed by digitaf transform 1'46.* 
Transform 146 converts the reference chart image into 
a metric suitable for a'digitai opto-electrbnic film writer 
and provides for tone and color calibration of the film writ- 
er. The digital filmwriter outputs the digital image of the 
reference chart, 1 48, producing a film negative 1 50 of 
the reference chart, 154. This negative 150 is on a film 
suitable for use in the digital film writer arid may be dif- 
ferent from either the capture film or the product fi Irti: 
Negative i 50, however, prints in a single exposure onto 
the product paper, exactly (within the limits of modeling 
error) as would a negative" of the reference image, on 
the product film type, printed at the range of exposure 
and color balance settings represented oh the reference 
chart. The negative of the reference chart is printed pho- 
tographically; 152, onto the product paper using a pho- 
tographic printer or enlarger resulting in the reference 
chart 154. J' I ' ! 

Reference chart 1 54 is a chart with 45 different ren- 



derings of the same image identified by the hexagons 
numbered with unique identifier numbers 1 to 37, A to 
H, and N. Each rendering is different from other render- 
ings by specific amounts of log exposure. The render- 
5 ings of chart 154 are preferably printed with the same 
colorants and on the same substrate 1 58 as will be used 
for making photographic prints of a reference film strip 
160 carrying unprocessed reference images. More par- 
ticularly, chart 154 is preferably formed by exposing and 
10 processing (that is, developing and fixing the image) the 
same type of photographic paper as will be used for 
printing images from the- reference film strip 160 and 
from a customer film strip 170. The exposed and proc- 
essed paper becomes substrate 1 58 and the dyes in the 
is paper become the image colorants. By the same "type" 
of a photographic medium:, (such as paper or film) is 
meant having the same photographic characteristics, 
and normally references media manufactured in the 
same way with the same components. Reference film 
20 strip 160 and customer film strip 170 are .described be- 
low in connection with FIG. 3: By using the same type 
of photographic media the color gamut, gloss, contrast, 
and white point of the printed reference images, refer- 
ence chart, and printed customer images, will be iden- 
25 : tical and an appearance match between the reference 
image and 1 reference chart can be obtained regardless: 
of viewing conditions. ' 

The renderings are intwo groups,, with all.the ren- 
derings preferably, being on a<gray background. on sub- 
30 • st rate 1 58 to reduce chromatic induction effects. A first . 
group of renderings simulates equally spaced printer ex- 
posures resulting in a range of lightness at a constant 
color' balance: This first group is on the left side of chart 
154, and vary fromXightest to Darkest, lettered from A 
35 to H (A being the lightest of the first group, that is the 
least- exposure, and H being the darkest <of: the. first 
group, that is the greatest exposure). These renderings 
are separated by equal changes in log exposure, with 
D being the rendering recommended by thermanufac- 
40 turer of the kit (hence D has what the manufacturer re- 
gards as the recommended density for this scene). 

The second group; identified by numbers 1 to 37, 
on the : right hand side of chart 1 54, changes in color bal- 
ance. The center patch 1 is the recommended color and 
45 density (identical to "D" from the left side). Adjacent ren- 
derings in a given "direction on the chart preferably sim- 
ulate a constant log exposure difference, such as 0.030 
relative log exposure. This difference preferably corre- 
sponds to the color correction button increments conv 
50 monly found oh photofinishing optical printers.. Thus, all 
the renderings immediately adjacent to and surrounding 
a given rendering simulate a constant log exposure off- 
set from that given rendering but in different color direc- 
tions. The different color balance renderings are 
55 achieved by adjusting the relative log exposures in three 
color dimensions - the- red/cyan, greeri/magenta and 
yellow/blue axes. For example^ in order to make a ren- 
dering With a more yellow color balance, the yellow/blue 
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exposure would be increased relative to the red/cyan . 
and magenta/green exposures. The changes to these 
exposures are made in a way that maintains a constant 
level of lightness (relative brightness, independent of 
chromaticity) in the renderings. Lightness and chroma- 
ticity can be described, for example : using the CIE 
L*a*b* color space (see R.W.G. Hunt, The Reproduction 
of Color Fourth Edition, 1 987, Fountain Press, Tolworth, 
England). • «"." ; 

: Chart 154 also has a correctly exposed and color • 
balanced rendering N included on the plain gray back-, 
ground of the reference chart to facilitate critical com- 
parison without the distraction of surrounding images. 
Rendering N is the same as D (which in turn is the same 
as rendering 1). 

It will be appreciated that the log exposure differ- 
ences between renderings need not be maintained con- 
stant, but could be varied to assist in use ol the chart 
with any image output device. - ; t 

Referring to F*G. 3; an apparatus of the present in- 
vention and the method,of using ft for calibrating a pho- 
tographic printer, are shown. The apparatus is in the- 
form of a kit, and includes reference chart -154, a refer- 
ence film strip 160, a look up table 162, and an indication : 
that the' kit is to be used for establishing a printer call- 
bration for an identified film type or types.iBy a "kit" is 
meant that all of the elements of the apparatus .are pro- 
vided together (typically in a single, package). The fore- 
going indication; may be in the form, of printeoJHnstrucsr. 
tions associated* with the kit- {for example, instructipns, 
enclosed with the^kit orpnjts packaging) specifying that; , 
the kit is for printer calibration; for 'the stated film type or 
types (preferably for a film type„t toe same as that, of -the : 
unprocessed reference film strip 16Q). The kit may ad^ 
ditibnally comprise an; indication- that the photographic i 
prints of the deference irnage are to be made on the- 
same type of photographic medium, as the reference 
chart 154 : was made. This indication, may be : in any of 
the forms of the previously - mentioned indication. . 

Look up table 1 62- is shown in the form of the same- 
unique identifiers on reference chart 15.4, printed in as- 
sociation with corresponding- correction factors printed 
on a paper substrate Which are the.vaju.es for. changing, 
the printer output to match ,a predefined aim rendering 
(rendering 1 orN: in FIG. 2) . The kit enables calibration 
of the printer lor customer images made on the same 
type of film as the reference film -st rip. v. Reference film 
strip 160 carries latent images (that js 5 exposed but not 
processed) of a scene. which is suitable for calibrating a. 
printer.- This scene .would;. typically contain neutral (that 
is, one or more gray levels including black and white,- 
which are substantially achromatic) ancj non -neutral 
color elements. Preferably the scene would containmulr 
tiple objects, and :could be a real world scene or com- 
puter generated scene. Preferably the scene would. in- 
clude human skin colors and other common co!or.s-.such 
as sky blue, green foliage; and the like. Most preferably, 
the scene will be the same as that in the renderings car 7 



ried by reference chart 1 54. Typically, the scene would 
be exposed onto the reference filmstrip at a number of 
different exposure levels, providing at least one normal- 
ly exposed latent image and one or more latent images 
5 that are either under exposed or over exposed. For ex- 
ample a typical reference-film strip may contain images 
exposed normally, 2M> stops under- exposed, 234 stops 
over exposed and 5 stops over exposed. This facilitates 
calibration of the photographic, printer for negatives of 
10 different exposure levels as would typically be encoun- 
tered in customer orders, Preferably the reference film 
strip 160 is produced using, second generation original 
methods similar to those described in US5,223,891 and 
US 5,31 3,251. : - 

is Look, up table 162 consists of one on more sets of/ 
printer adjustment factors corresponding to the differ- 
ences between the various renderings of the reference 
image (as identified by the unique identifiers) on the ref- 
erence chart. These adjustment factors, correspond to 
20 changes in the relative exposure levels in the red/cyan, 
green/magenta or yellow/blue channels of a photo- 
graphic printer. By using these adjustment factors the 
phqtofinisher is able to change the appearance of prints 
produced by his photographic printer from matching the 
2£ v , density or color balance of a particular rendering on the 
reference chart to matching the density or color balance, 
of any pther. rendering on the reference chart. ' * ' 

.Trie method of using the kit to calibrate a, photo- 
graphic printer begins with processing ol [the. reference 
30- film,strip -160 in the film processor 210 of the phqtofin- 
ishing system. The photofinish ing system includes afilm 
processor 2 10i photographic optical printer 21 5, and pa- 
per processor 230 typically all located at the same single 
location. An advantage of processing the reference film 
35: strip, at the photofinish er ( , rather than providing a fully . 
processed film strip in the : kit, is that this method; ac- r 
counts fpr biases that may. be. present, in the film 
processing operation of, the particular photof in ishing 
sysjem. The printer calibration thus bbtained,wtll the.re- 
40 fore be correct for printing negatives produced using the 
film processor. £>f the particular photof inshing system 
rather than simply correct for an •ideally processed' film 
negative. Processing the reference film strip in the film 
processor produces a strip ol reference calibration neg- 
45 atives 21 2. The photofinisher then makes reference. 
print$f qi ( the reference calibration; negatives 212 using 
the printer 215 of. the photofinishing system. These 
prints^wttl.most preferably be made on the same type of 
photographic, paper that the reference chart is printed 
so on and that customer prints are made on. The reference 
prints are processed in the paper processor 230 of the 
photofinishing system. The reference prints 220 are. 
then compared to the reference image renderings on the 
reference chart 154. Preferably two comparisons are 
55 made, -one based on image density using the render- 
ings A to H on the reference chart and the other based 
on color balance using the renderings 1 to 37 on the 
reference chart. "JTiis comparison is preferably made 
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visually, but reference neutral and/or color patches 1 56 
can be included in the reference image to enable com- 
parison using a densitometer. The renderings on the ref- 
erence chart that match (that is, appear visually to be 
most similar) the reference prints 220 most closely in 5 
density and color balance are noted. The photofinisher 
also determines the aim reference rendering on the ref- 
erence chart. This aim is the rendering having the most 
desirable color balance and density in the opinion of the 
photofinisher. Typically the aim rendering recommend- io 
ed by the kit manufacturer, is clearly identified on the 
reference chart and is generally located in the center of 
the color balance ring around (that is, rendering number 
1 in FIG. 2). If the reference images 220 match the aim 
rendering then the printer is calibrated. If the reference *5 
prints do not match the aim rendering then lookup table * 
162 is used to determine the printer correction factors 
needed to obtain output from the printer matching the 
aim rendering. The printer correction factors so obtained 
are applied to the printer and a new series of reference 20 
prints are made from the reference negatives 212 and 
processed. These hew reference prints are again com- 
pared to the reference chart as described above. This 
cycle may be repeated as necessary 1 until the reference 
prints match the aim rendering on the reference chart. 25 

Once printer calibration is satisfactory customer 
films 170 of the same type as the reference film strip 
160 can be processed in film processor 210 (under the 
same processing conditions as'used for reference film 
strip 160) and printed using printer 215 onto the same 30~ 
type of photographic paper froVh which' reference chart 
154 is made. The printed customer images are then 
processed* in print processor ^30 (under the same * 
processing conditions as 'usee! for processing the refer- 
ence prints). In this way, correctly exposed and color 3S~ 
balanced customer prints will be obtained. - 

Since the reference film strip 160 contains under 
and over exposed images in addition to the normally ex- 
posed image, printer under 'and over slope calibrations 
can be established to optimally print under and over ex- 40 
posed customer negatives in addition to normally ex- 
posed customer negatives] 

Various modifications can, of course, be made to 
the above embodiments.' For example, look lip table 
1 62, rather than carrying the correction factors in a hu- 4$ 
man readable form on a substrate, could carry the cor- 
rection factors in the form of only machine readable data 
carried by a suitable substrate, such as a machine read- 
able magnetic or optical storage medium (for example, 
a computer diskette) or solid state memory/Of course, so 
the user at aphotofinishihg lab would need a suitable 
reader (such as a computer) for this data. The correction 
factors when in the form of machine readable data, may 
be just carried by the memory' of a computer contained 
as part of a computer control led printer. This could the re- ss 
by allow such a computer controlled printer to determine 
the necessary correction factor to be applied to a printer 
after the user has made the visual comparison.' - • 
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It will also be appreciated that the photographic 
prints output by printer 21 5 need not be of the reflection 
kind (that is, they need not be a photographic paper), 
but could be of the transparent kind for projection or 
viewing by transmitted (rather than reflected) light. 

The invention has been described with reference to 
a preferred embodiment. However; it will be appreciated 
that variations and modifications can be effected by a 
person of ordinary skill in the art without departing from 
the scope of the invention. 

PARTS LIST 
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Claims 

1. An apparatus for calibrating a- printer of a photofin 
: Ishirig system* comprising: 
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(a) a reference' film strip carrying at least one 
reference image; 

(b) a reference chart carrying multiple render- 
ings of the reference image representing differ- 
ent printer exposures; and 

(c) a substrate carrying printer correction fac- 
tors needed to change a photographic print ob- 
tained from the reference image on the refer- 
ence film strip, to match any desired rendering 
on the reference chart. 

2. An apparatus for calibrating a printer of a photofin- 
ishing system, comprising: 

(a) an exposed and unprocessed reference film 
strip carrying at least one latent reference im- 
age; 

(b) a reference chart carrying multiple render- 
ings of the reference image representing differ- 
ent printer exposure or color balances"; and 

(c) a substrate carrying:printer connection fac- ; 
tors needed to change a photographic print ob-> 
tained from the reference image on the refer- 
ence film strip, to match any desired rendering 
on the reference chart. 
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An apparatus according to claim 1 additionally com-. .. 
prising an indication that the kit is to be used for es-..; ; 
tablishing a printer calibration for.krfifm type then* 
same as that of the unprocessed reference film;/; ; 30c 
strip. • ' • ' 1 



An apparatus according to claim 1 Wherein the reK; . 
erence chart carries the multiple renderings on «a* 
photographic medium, the kit additionally, comprise ; 
ing an indication that the photographic prims of the ; 
reference image are to be made dh the same type-; 
of photographic medium as the reference chart, r 
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An apparatus according to claim 1 wherein the ref- 
erence chart is reproduced on developed color pho-;? 
tographic paper. - " ; 

A process for making a reference chart for calibrate 
ing a printer of a photofinishing system, comprising: 

(a) photographing a scene onto a photographic : 
capture film; k .• * •* . -. . 

(b) determine the film characteristics of the capr 
ture film; " - - : : 

(c) scanning the image on the capture film to 
generate an image signal corresponding to the 
image; 

(d) generating independent color signals come- , 
sponding to the signals sensed in each color 
channel of the capture film; ; 

(e) generating an image signal from the^cplor 
signals of step (d) representing imagewise ex- 
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posure levels* necessary to produce a photo- 
.,. graphic print of preselected balance of the ref- 
erence scene, on a selected type of photo- 
graphic medium, which exposure levels can be 
obtained, from a negative of the reference 
scene captured on a product film type ; 
(f) generate further image signals according to 
step (e) but representing diff erent exposure ley- 
els necessary to produce photographic prints 
of balances offset from the preselected bal- 
ance; .. 4 
• (g) printing the image signals generated by 
steps (e) and (f) onto a selected type of photo- 
graphic medium. 

7. A method of calibrating a photofinishing system us- 
ing an apparatus according to cjaim 1 , comprising: 

(a) making a print of the reference image from 
the reference film strip using a printer of the. 
photofinishing system; t . i 
r .j (b) comparing the print resulting from step (a)^ 
,i . with the multiple renderings. on the reference 
. chart, to find a rnatched rendering on the ref er T , 
:-.*. .; ence chart;. ^ - ; . ; - ..; . ;< 
, ..(e), determining the. printer correction factor 
: , ; . from the factors on the substrate corresponding 
- : to. the- matched .rendering from step (ty and an 
-,; : .. r : - a irr> /render ing; and • r . - ■ ; : v , -, . 
< r , : r (d) adjusting the printer i.n accordance with the . 
. :f ■■ d printer; correction factor identified in step (c)., 

8. .- ; A method of, calibrating a phqtpfinjshing system us- 
-» ing an apparatus according to claim 1 . comprising; 

(a) developing the latent, reference, image on 
: o the reference film strjp, in, a film developing 

y process qf. the photofinishing system; 
:r : .\ (b) making a print of the developed reference 
y - image from the-ref erence.f ilm strip using a print- 
y . er of the photofinishing. system; . 

(c) comparing the print.resulting from step (b) 
, y • z with .the. multiple renderings on the reference 
. .i - chart, to find. a matched rendering on the. ref er- 
r • : ^encechart;_ _ /it _. : _, 

^ (d) d^termining^the .printer correction factor 
- .from the ; .factors on the substrate corresponding 
. to the .matched.rendering from step (cj and an 
.. ainrx rendering; and ( 

-(e) adjusting the ( printer in accordance t with the 
, printer correction factor. identified in step (d). 

9. A method according to claim 8 .additionally compris- 
ing, developing, further Jatent images on the same 
. filrr\4ype as the reference film strip using the same 
, film developing process. of the photofinishing sys- 
. f tern, and printingjthoseJurther developed images 
on the same printer ol the . photofinishing system af- 
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ter adjusting the printer according to step (e). 

10. A method according to claim 7 wherein the refer- 
ence chart is carried on a photographic medium, 
and the print of the reference image is made on the s 
same type of photographic medium on which the 
reference chart is carried. 
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